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VOLUME V NUMBER I1 


ANNOUNCEMENT! 


FFECTIVE November first, 
E OIL & FAT INDUSTRIES 

has been taken over by 
the MacNair-Dorland Company 
of New York from Russell 
Palmer, former owner and pub- 
lisher. Until January there 
will be no radical changes 
in the content or make-up of 
the publication. It will continue 
to act as official journal for the 
American Oil Chemists’ Society 
and to serve the technical men 
of the fat and oil producers 
and refiners as it has in the past. 
Alan Porter Lee, well-known in 
technical circles of the oil and 
fat industry, has joined the Mac- 
Nair-Dorland organization and 
will continue as editor of the 
publication. 

During the next month, ar- 
rangements will be completed 
to make a number of improve- 
ments in OIL & FAT INDUS- 
TRIES. The size of the pub- 
lication will be increased very 
materially and the editorial con- 
tent will be expanded to embrace 
commercial and business sub- 
jects. At the same time, the scope 
of the technical subjects will 


be broadened and their number 
increased. Likewise, a greater 
number of ramifications of the 
oil and fat industries will re- 
ceive editorial consideration, 
particularly with reference to 
the edible oils and fats and food 
products made directly from 
them. 


OIL & FAT INDUSTRIES 
has been taken over by an ex- 
perienced publishing organiza- 
tion, the present publishers of 
Soap and the American Ink 
Maker. The new owners will 
strive in every way to make the 
publication of real value and in- 
terest to every producer and re- 
finer of oils, fats and edible oil 
products and to be of genuine 
service to these industries. Its 
advertising pages will be clean 
and informative, and will war- 
rant confidence. In all, OIL & 
FAT INDUSTRIES will aim to 
be a progressive, modern maga- 
zine. standing ready at all times 
to act in the best interests of the 
manufacturers it serves. 


MacNair-Dorland Company, 
Publishers. 
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Oil Chemists’ Society Meets in New 
York 


Second Fall Meeting Accomplishes Formation 


of Section Devoted 


HE second Fall meeting of 

The American Oil Chemists’ 

Society was called to order 
in the Board of Managers’ room of 
the New York Produce Exchange 
at 10 A. M. October 25, with a large 
and enthusiastic attendance of 
members and visitors. 

Mr. H. P. Trevithick, Past Pres- 
ident of the Society, introduced 
President Beatty of The New York 
Produce Exchange, who welcomed 
the Society to New York and to 
the Exchange, and extended an in- 
vitation to all present to have 
luncheon in the Produce Exchange 
Luncheon Club as guests of the 
Exchange. The complete text of 
Mr. Beatty’s address follows: 

“FRIENDS OF THE AMERICAN OIL 
CHEMISTS’ SOCIETY: In the name of 
the members of the New York 
Produce Exchange, as well as of 
myself, it is a pleasure to greet and 
welcome you to this Exchange. We 
are glad you have come and we 
hope while here you will be able to 
see something of this city of ours. 

The Oil Industry is something 
about which I have little knowl- 
edge. It is entirely foreign to my 
line of business, as I am a grain 
man, but since becoming President 
of this Honored Institution, it has 
been gratifying to be in touch with 
the Cotton Seed Oil Futures Mar- 
ket and learn something of its 
workings. 

While I understand your Society 
is not very old as years go, your 
organization covers a wide field and 
has proven its worth by its rapid 
growth. We are pleased to have 


to Soap Chemistry 


a voice in your Association through 
our own Chief Chemist, 
Trevithick. The New Yor 
Produce Exchange values this As. 
sociation so much that our rules 
require that the methods of the 
American Oil Chemists Society, a 
published in the Interstate ry 
book, must be followed, wherever 
applicable, by our Bureau of Chem. 
istry. Further the Chief Chen. 
ist of our Bureau of Chemistry, 
Mr. Trevithick, is an official refere 
chemist of the Interstate Associa. 
tion and a past president of your 
Society, and this Exchange has 
manifested its interest in the 
Society by having its Chief Chen. 
ist present at your annual meetings, 
This special group, I believe, js 
particularly interested in the soap 
end of this business and this wil 
appeal to those of our members who 
are buying and selling the products 
to be made into this useful article, 
but which in our younger days 
many of us had no liking for. We 
hope our Trade will reap benefit 
from the personal contacts and 
friendships formed through your 
friendly association with our mem- 
bers, and we in turn want you to 
derive corresponding benefit by 
your holding your convention here. 
Altogether, I believe, you will have 
much in common to discuss con 
cerning your great industry as 4 
whole and particularly in the ane 
lysis of cotton oil. We are glad 


to give you a cordial welcome.” 
The program of the meeting wai 

outlined by Mr. Trevithick, wh 

then relinquished the Chair to Mr. 
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Putland, the President of the So- 
ciety. 

Reports of Committees were 
read, following which a paper on 
Olive Oil was presented by Sidney 
Musher, of The Pompeian Corp- 
oration, Baltimore, Md. 

Dr. R. B. Trusler, Fellow of the 
Mellon Institute, presented a very 
interesting paper on “Soaps from 
Organic Bases” in which he dis- 
cussed in some detail the proper- 
ties and preparation of soaps from 
triethanolamine. This paper will 
be reported in full in an early issue 
of O1L & FAT INDUSTRIES. 

A paper on “Metallic Soaps” was 
read by M. F. Lauro, of the New 
York Produce Exchange Labora- 
tories. 

Mr. A. K. Church of Lever Bros, 
next spoke on the “Need of a Soap 
Section” and outlined several ways 
in which a soap section could be- 
gin a program of activity. It was 
requested that those interested in 
the formation of a soap section 
meet in the afternoon for discus- 
sion. 

A discussion of the ““Fundamen- 
tal Relation of the Problems of the 
Margarine Industry to those of 
the Oil Chemists” was presented 
by Dr. J. S. Abbott, secretary of 
the Institute of Margarine Manu- 
facturers. 

Dr. W. D. Richardson announced 
a meeting of the Committee on the 
Analysis of Commercial Fats and 
Oils for Friday, after the morning 
session. 

Mr. Morrison spoke briefly in 
favor of the formation of a soap 
section. 

Mr. Herman Aspegren called at- 
tention to some discrepancies in 
the rules for action of the Govern- 
ing Committee. 

Mr. Putland called upon the 
members present to make them- 
selves better acquainted with each 


other by rising in turn and an- 
nouncing their names and business 
connections. 

The business meeting was then 
adjourned and all present repaired 
to the Produce Exchange Luncheon 
Club, where a most enjoyable lunch- 
eon was served. Mr. John Murray, 
Chairman of the Cottonseed Oil 
Committee of the New York Prod- 
uce Exchange, made a short talk 
at luncheon, explaining the work- 
ing of the futures trading in cot- 
tonseed oil on the Exchange mar- 
ket, then the members and guests 
were taken to the floor of the Ex- 
change where they had an oppor- 
tunity to witness the trading in 
actual operation. 

The second day’s meeting was 
held in the Colonial Room of the 
McAlpin Hotel, and was called to 
order by President Putland at 
10:00 A. M. 

The first paper for the day was 
presented by Prof. A. W. Thomas 
of Columbia University on the 
Subject of “Gibb’s Law of Absorp- 
tion and its Significance in Emul- 
sions, Froths and Foams.” 

“The Use of Fats in Baking” was 
the subject of the next paper by 
Dr. M. B. Graff. This paper was 
read by Mr. Morrison in the ab- 
sence of Dr. Graff. 

Mr. S. N. Cummings of the Py- 
lam Products Co. addressed the So- 
ciety on the subject of “Coloring 
Soaps”. 

A paper on the “Spontaneous 
Heating of Oils and Fats” was 
read by Mr. N. J. Thompson of 
the Associated Factory Mutual 
Fire Insurance Companies. 

The meeting was adjourned at 
1:15 P. M. until 2:30 P. M. 

The meeting was called to order 
at 2:30 P.M. and the first paper 
was presented by Dr. Judd of the 
Bureau of Standards, which was 
a report of the results of the color 
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vision tests made at New Orleans. 

“Reports of Some Mackey Tests 
of Vegetable Oils” was the sub- 
ject of a paper read by Mr. Her- 
man Aspegren of the Portsmouth 
Cotton Oil Refining Corporation. 

A paper by A. P. Lee and John 
E. Rutzler, Jr., describing some 
of the properties of alkaline earth 
stearates was read by Mr. Rutzler. 

Mr. Putland anounced that Mr. 
A. K. Church had been selected as 
Chairman of the Soap Section. 

Before adjournment, the follow- 
ing Resolution was adopted: 

Whereas, the New York Produce 
Exchange, and particularly its 
President, Mr. William Beatty, and 
the Chairman of the Cotton Seed 
Oil Committee, Mr. John Murray, 
have been most courteous and con- 
siderate in entertaining our So- 
ciety, be it resolved that the thanks 
of the Society be extended to Mr. 
Beatty and Mr. Murray and to the 
Exchange. 

The following were present: 

A. W. Putland, Portsmouth Cot- 
ton Oil Refining Corp.; H. P. Tre- 
vithick, N. Y. Produce Exchange; 
Jacob Wolfson, National Oil Prod- 
ucts Co.; F. DeLeouw, Lucidol 
Corp.; Dr. J. S. Abbott, Institute 
of Margarine Mfrs.; Sidney Mush- 
er, Pompeian Corp.; E. T. Mar- 
ceau, Gold Dust Corp.; A. W. 
Krebs, Chemical Engineer, J. E. 
Rutzler, Jr., Pilot Lab.; A. H. Sal- 
omon, I. A. Salomon & Bro.; W. 
A. Peterson, Kirkman & Son; R. 
M. Sharlach, Soap Gazette & Per- 
fumer; J. G. Vail, Philadelphia 
Quartz Co.; M. L. Sheely, Armour 
Soap Works; D. S. Collard, Metasap 
Chemical Co.; H. M. Dickinson, 


Swan & Finch Co.; Arthur Dela- 
fontaine, Corn Products Refining 
Co.; L. F. Hoyt, Larkin Co.; J. 
J. Vollertson, Armour & Co.; H. 
J. Morrison, Procter & Gamble Co.; 
A. K. Church, Lever Bros. Co.; J. 
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M. Lubit, Flash Chemical Co,; ¢ 
F. Kaegebehn, R. T. Vanderbilt 
Co.; Miss Rosalind U. Norri 
Postum Co.; R. C. Hatter, Vay 
Camp Pkg. Co.; Francis M. Tuy. 


er, Oil Process Co.; M. Doniger, 
National Lead Co.; R. B. Trusler, 
Mellon Institute; C. J. Gundel, 
Fels & Co.; R. M. Miller, A. & 
Thomas Co.; A. G. Stern, Colgate. 
Palmolive-Peet Co.; David Wesson, 
Wesson Oil Co.; M. F. Lauro, XN, 
Y. Produce Exchange; W. D. Rich. 
ardson, Swift & Co.; A. A. Jack. 
son, Glidden Food Products (Co,; 
W. H. Irwin, Swift & Co.; Alan 
Porter Lee, Oil and Fat Industries; 
W. H. Dickhart, N. Y. Produce Ex. 
change; M. Kuelman, N. Y. Prod- 
uce Exchange; H. V. Cadwell, Cen- 
tral Scientific Co.; Herman Aspe- 
gren, Portsmouth Cotton Oil Re- 
fining Corp.; B. Morey, Larkin Co., 
Inc.; A. J. Redpar, Consulting 
Chemist; L. M. Tolman, United 
Organic Chemical Co.; J. M. Wil- 
son, Gold Dust Corp.; L. C. Whit- 
on, Edouard Bataille; N. J. Thomp- 
son, Assoc. Fact. Mutual Labs.; 
Dr. Deane B. Judd, U. S. Bureau 
of Standards; J. W. Hegeman, Le- 
ver Bros. Co.; R. R. Gibson, C. P. 
R. Co.; Wm. E. Brady, C. P. R. 
Co.; Edward J. Emmer, J. B. 
Dewsnap; W. E. Anderson, Yale 
Univ.; J. E. Egan, Procter & Gam- 
ble Co.; Dr. A. W. Thomas, Col- 
umbia Univ.; R. W. Perry, Gunns, 
Ltd.; C. J. Kenlan and S. M. Wil- 
liams, National Oil Products Co.; 
Alfred Garrigues, Manhattan Soap 
Co.; P. M. Wiswall, Postum Co.; 
A. R. McQuillan, Houchin-Aiken 
Co.; D. Jorysch, H. Kohnstamm & 
Co.; J. R. C. Boyer, Jr., Boyer Oil 
Co.; S. W. Cummings, Pylam Prod- 
ucts Co.; C. L. Turner, Factory 
Mutual Insurance Co.; 
Bankes, Swan & Finch Co.; G. M. 
Holbrook, Armour & Co.; Ira P. 
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Soap Chemists Organize Section 


A. K. Church Chosen to Direct Activities 
of Important Subsidiary of A. O. C. S. 


N the afternoon of October 
25, a group of chemists 
particularly interested in 
the Chemistry of oils and fats as 
applied to the manufacture of soap 
and other detergents and the re- 
covery of, and development of 
uses for glycerin, met in the Board 
of Managers’ room of the New 
York Produce Exchange to discuss 
the formation of a Soap Chemistry 
Section of the American Oil Chem- 
ists’ Society. . 

Mr. A. K. Church opened the 
meeting with an outline of the 
ways in which a Soap Section could 
begin activities, with a simple pro- 
gram of work along the following 
lines: 

1. Improvement of some of the 
analytical methods pertaining to 
soap, an instance of which is the 
determination of the titer of fatty 
acids through the use of a ther- 
mocouple. 

2. The preparation of a standard 
soap sample for the purpose of 
checking analytical results as_ be- 
tween different laboratories. 

3. The preparation of a standard 
glycerin sample for the same pur- 
pose. 

4. The certification of commer- 
cial laboratories as referees on 
soap and glycerin analysis. 

A general discussion of the plan 
followed, in which approval was 
voiced by practically all present. 

A vote was taken on the desire 
of the members present to form 
a soap section, the result being 
unanimously in favor thereof. 

A vote taken on the advisability 
of starting activity with the prep- 
aration of a standard sample of 


A. K. CHURCH 


soap and also a standard sample of 
crude glycerin, was carried in fa- 
vor of so doing. 

It was voted to suggest to the 
Governing Committee of The 
American Oil Chemists’ Society, 
the names of several members 
from whom a Chairman of the 
Soap Section might be selected. 

Mr. A. K. Church, .of Lever 
Bros. Co. and Mr. H. J. Morrison 
of The Procter and Gamble Co. 
were nominated and seconded. The 
Governing Committee, announced 
at the next day’s meeting of the 
Society, that they had appointed 
Mr. Church as Chairman of the 
Soap Section. 

The members present were: 

H. J. Morrison (P & G); A. J. 
Stern (Colgate); J. M. Lubit 
(Flash); L. F. Hoyt (Larkin); B. 
Morey (Larkin); M. L. Sheely 
(Armour); A. K. Church (Lever) ; 
W. A. Peterson (Kirkman); J. E. 
Rutzler (Pilot Lab.) ; 
(O. & F. Ind.) ; C. J. Gundel (Fels) ; 
R. B. Trusler (Mellon Inst.) 


A. P. Lee . 
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Mayonnaise Manufacturers Convene 
in Boston 


Co-operation 


and Quality Stressed at 


Annual Meeting of Producers’ Association 


AINTAINING - splendidly 
their enviable past record 
for friendly cooperation 

between competitors for the pur- 
pose of advancing the _ business 
methods and quality of product of 
their industry as a whole, the May- 
onnaise Products Manufacturers 
assembled in annual convention at 
the Copley-Plaza Hotel in Boston, 
October 29th to 31st, inclusive. The 
attendance was large and enthusi- 
astic and bore witness to the rapid 
progress which the mayonnaise in- 
dustry is making in this country. 

The members of the Association 
were welcomed to Boston by Mrs. 
Nina M. Gevalt, Election Commis- 
sioner of the city. The feature of 
the first day’s session, after com- 
mittee reports were received, was 
the address of the Association’s 
president, Mr. C. P. McCormick, 
of McCormick and Co., Baltimore, 
Md. President McCormick re- 
viewed the progress of the in- 
dustry to date, showing that the 
manufacturers of mayonnaise had 
been so successful in selling the 
idea of their products to the pub- 
lic, that the industry has grown 
within ten years to a volume of 
$70,000,000 and now ranks among 
the leading food industries. He also 
discussed the relations of the 
industry with chain-stores and 


other volume buyers and stressed 
the importance of price mainte- 
nance for the preservation of high 
standards of quality. 

Dr. F. C. Blanck, of the United 
States Department of Agriculture 
addressed the Association on the 


C. P. McCormick 
President Mayonnaise Mfrs. Assoc, 


subject of “Research and the May- 
onnaise Industry” outlining the 
value of true chemical research to 
modern industry and to mayon- 
naise producers particularly. Dr. 
Blanck quoted Roger W. Babson 
to the effect that “the two best 
salesmen today are a ‘better prod- 
uct’ and a ‘cheaper way of making 
* ” 

Other speakers who addressed 
the meetings were, Dr. David Wes- 
son, A. E. Rouse, Jr., B. S. Pears- 
all and E. H. Farmer. 

A dinner was tendered the As- 
sociation on Monday evening by 
James A. Aicarda and Sons Co. 
and on Tuesday evening the an- 
nual banquet was held. 

The officers chosen for the com- 
ing year were as follows: 

President: C. P. McCormick, 
Baltimore, Md. V.-P.: E. P. Kelly, 
Columbus, O. Sec.-Treas.: Anna 
Schlorer Smith, Philadelphia, Pa. 
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The Spontaneous Heating of Oils” 


Describing a New Modification 
of the Mackey Testing Machine 


BY NORMAN J. THOMPSON + 


PRELIMINARY considera- 

tion of this subject sug- 

gested the use of rapid 
chemical methods for determining 
the tendency of oils to oxidize at 
normal temperatures. It was real- 
ized that the iodine number does 
not indicate the extent or the rate 
of oxidation, except in a general 
way. Raw linseed oil, for example, 
has a higher number than boiled 


Apparatus for Testing Heating of 
Oils on Cotton 


linseed oil; the latter, however, has 
a much greater tendency to oxidize 
under ordinary conditions. Fur- 
thermore, neat’s-foot oil (lodine 
Number 77), lard oil (Iodine Num- 
ber 95), and olive oil (Iodine Num- 
ber 91), will all show very much 


* Presented at Second Fall Meeting, American 
Oil Chemists Society. 
t Factory Mutual Laboratories, Boston, Mass. 


greater heating tendencies than 
castor oil or sperm oil whose iodine 
numbers are approximately 88. It 
has been thought in the past that 
an oil having an iodine number less 
than 100 was free from spontaneous 
heating. However, olive oil, with 
oxidation once begun, and showing 
a low iodine number (80 to 85), 
will have much greater tendency to 
heat spontaneously than would a 
pure corn oil (Iodine Number 125). 

It was thought that an ideal way 
of indicating the spontaneous heat- 
ing of oils would be to measure 
directly the oxygen absorbed dur- 
ing the heating, since the latter 
is essentially an oxidation reaction. 
Consequently, a bottle made of 
brass was designed to be used im- 
mersed in a bath of boiling water 
during tests. The bottle was closed 
by a rubber stopper in which were 
inserted sensitive thermometers 
and suitable connections for the de- 
termination of oxygen absorption 
by decrease in pressure. The ap- 
paratus was so designed that either 
air or oxygen could be admitted. 
When samples such as cottonseed 
oil, or oils of even greater heating 
tendencies were tested in this ap- 
paratus, it was found that the oxy- 
gen absorbed in a definite length 
of time was closely proportional to 
the heating rates as determined 
in other ways. However, when 
testing oils such as castor oil and 
mixtures of cottonseed and mineral 
oil, it was found that instead of a 
gas absorption there was an in- 
crease in pressure. This increase 
is due to the vapor pressure of the 
oil or its products of oxidation, and 
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is great enough at temperatures 
above 200°F. to make unreliable 
any figures obtained. Since we are 
most interested in the oils whose 
heating tendencies lie between that 
of castor oil and such oils as cot- 
tonseed, this oxygen absorption 
method proved to be quite disap- 
pointing. 


Other Chemical Methods 


Another chemical method which 
was tried made use of chromic acid 
as the oxidant. This acid was tried 
in aqueous solution alone and also 
with the addition of a small amount 
of chloroform, placing the chromic 
acid solution in a shallow dish of 
large diameter, such as a crystal- 
lizing dish, and then carefully pour- 
ing the oil to be tested over the 
aqueous solution. It was thought 
that with this arrangement where 
the surfaces in contact would be al- 
ways the same and where tempera- 
ture conditions could be carefully 
regulated, very consistent results 
could be obtained. Without the 


chloroform, however, the action of 
the chromic acid was very slow un- 
less the solution was made quite 
hot, which resulted in considerable 
movement of the surfaces and con- 
sequent inconsistent results; and 
with chloroform added, the latter 
was oxidized to some extent as 
well as the oil being tested so that 
unreliable figures were again ob- 
tained. 

Not being much encouraged by 
any chemical procedure, attention 
was given to methods of testing by 
actual measurement of temperature 
produced. The apparatus known as 
the “Ordway” consists entirely of 
a light steel tube about 4 in. in dia- 
meter in which were placed two 50- 
gram balls of cotton, one being oiled 
with an equal weight of the oil 
under test, and the other being left 
unoiled as a blank. The two balls 
of cotton were placed approximat- 
ly 12 in. apart and heated by an 
external air bath surrounding the 
4 in. tube. Small holes in the ends 
of the air bath allowed a supply 
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of fresh air to reach the sample. 
With the heating medium so ar- 
ranged as to heat the balls of cot- 
ton equally, the blank was brought 
up to 212°F. and there 
throughout the test. It has been 
customary to consider that a sam- 
ple which heated to 300°F. within 
two or three hours would be dan- 
gerous under favorable conditions. 
jt was extremely difficult to dupli- 
cate results with this apparatus 
and the operator must use more 
than ordinary care to prevent over- 
heating the test sample. 


The Mackey Apparatus 


The apparatus which is in most 
general use today was devised by 
William Mackey, and is manufac- 
tured by Reynolds and Branson, 
Ltd., Leeds, England. This appara- 
tus is essentially a jacketed cylin- 
der 4 in. in diameter and 7 in. in 
height, closed at the top by a cover 
with a center hole to accommodate 
a thermometer, and having two 


draft tubes, each approximately 6 


in. in length and ‘% in. in diameter. 
One of these draft tubes extends 
down into the cylinder, and the 
other extends upwards from the 
cover. The procedure originally 
recommended for the Mackey ap- 
paratus calls for a sample consist- 
ing of seven grams of absorbent 
cotton carrying fourteen grams of 
the oil to be tested. The sample is 
placed in a wire gauze cylinder 
about 1%, in. in diameter and 6 in. 
long, the cylinder being held con- 
centrically in the apparatus by a 
projection on the inside of the 
jacketed vessel. The customary 
procedure is to bring the water 
bath to boiling, insert the sample 
into the apparatus, and then take 
readings of the thermometer at fre- 
quent intervals. If the tempera- 
ture does not exceed 100°C. within 
an hour, or 200°C. within two 
hours, the oil is considered safe as 
far as its tendency for spontaneous 
heating is concerned. 

Several tests were made with the 
Mackey apparatus according to di- 
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rections. It was found that oils 
such as linseed, cottonseed, and the 
fish oils would heat, but other oils 
also known to be dangerous such as 
corn, oil, soya bean oil, denatured 
olive oil, red oil, and pure lard oil 
did not exceed 100°C. within two 
hours. Samples of these same oils 
tested under favorable conditions 
were found to heat quite readily. 
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thirty grams of clean cotton 
waste, into which had been work 
an equal weight of oil under tey 
By increasing the sample size, th 
heat loss to the surroundings ig ng 
appreciably changed, but the hej 
available for raising the tempera. | 
ture of the sample itself is ep. 
siderably increased. Of cours 
with a larger sample a longer time 


Fig. 3 


A few test results obtained by the 
original Mackey method are shown 
in Fig. 1. It will be noted that ac- 
cording to this method there ap- 
pears to be little difference in the 
heating of linseed and cottonseed 
oil; also that cottonseed oil is 
widely separated from denatured 
olive oil and pure lard oil. No such 
characteristics as these are evi- 
denced by practical experience. 
Therefore, an attempt was made to 
modify this method so as to dupli- 
cate in greater measure conditions 
which might exist in practice where 
it is usually necessary to consider 
the heat-insulating effect of a large 
mass of material. Consequently, a 
larger sample was chosen, using 


is required to heat it artificially to 
the test temperature; and also it re 
quires a little more time for oxygen 
to penetrate into the center of the 
sample. The curves in Fig. 2 show 
some results obtained by this modi- 
fied Mackey method. It will be 
noted that cottonseed oil, denatured 
olive oil, and pure lard oil are now 
grouped closely together, but that 
these three oils are all widely sep- 
arated from raw linseed oil. An- 
other point of interest is the fact 
that pure lard oil evidences a great- 
er heating tendency than cotton- 
seed, although in the original 
Mackey method these results were 
reversed. A theoretical explanation 
for this peculiar reversal of results 
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is that lard oil has a greater initial 
rate of oxidation, but the oxidation 
of cottonseed oil is increased more 
on account of the catalytic action 
of the products of its oxidation. 


Modification of the Tester 

In an endeavor to stimulate as 
closely as possible practical condi- 
tions where large quantities of ma- 


holes. In this apparatus, by the 
use of the oil bath, almost any 
desired temperature can be main- 
tained quite easily by the use of a 
Bunsen flame. Furthermore, the 
air supply is entirely adequate for 
any oxidation requirements of a 
sample of oiled cotton up to thirty 
grams. The method followed in 
using this apparatus was to heat 


Fig. 4 


terial may be stored, an apparatus 
was designed so that the surround- 
ings of the sample under test could 
be made to follow it in temperature 
by any desired lag. This apparatus 
consisted of a steel tube 2% inches 
inside diameter and 12 inches in 
length, the tube being jacketed by 
an oil bath, except for an inch on 
either end. The apparatus was de- 
signed so that the tube could be 
placed horizontally and caps were 
provided for each end of the tube, 
in which were drilled nine 3/16 in. 


the oil bath to the test temperature, 
then insert the sample in the center 
of the steel tube, allowing the sam- 
ple to come up rapidly to the tem- 
perature of the bath. A thermom- 
eter was, of ccurse, placed in the 
center of the sample. In giving 
results, time was reckoned from the 
moment the sample reached the test 
temperature. 


Testing Procedure 


For most work, the test tem- 
perature chosen was 220°F. It 
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was thought that the apparatus 
might later be used in general test 
work and, as samples might some- 
times contain water, it was desired 
to have relative figures for com- 
parison at bath temperatures which 
would allow rapid evaporation of 
moisture. In operating the appara- 
tus, a sample was placed in the tube 
after the bath had reached the test 
temperature, this bath temperature 
then being maintained constant un- 
til the temperature of the sample 
exceeded it by 3°F. From this time 
on, the bath temperature was kept 
3°F. below that of the sample until 
the latter began to heat much more 
rapidly, when this difference could 
be increased gradually to a maxi- 
mum of about 12°F. for a heating 
rate approximating 5°F. per min- 
ute. 

Fig. 3 shows test results of sev- 
eral commercial oils of high purity 
when tested according to this ex- 
perimental method. It will be 
noted on consideration of the curves 


that pure lard oil and denatureg 
clive oil both heat more rapidly 
than cottonseed oil. It is also jp. 
teresting to note that pure castor 
oil will heat spontaneously in this 
apparatus, although there is no eyj- 
dence of any increase in its rate of 
oxidation during the test period 
shown. 

Using the new test method based 
on the constant temperature dif- 
ference between the sample and its 
surroundings, a series of tests were 
made to determine the effects of 
factors which are apt to vary con- 
siderably in practice, such as oil 
proportion, moisture content, tem- 
perature, age or condition of the 
cil, presence of metallic oxides, di- 
lution by mineral oils, and the ad- 
dition of negative catalysts. 

The next figure (No. 4) shows 
what happened when the ratio of 
weight of oil to weight of cotton 
was varied. In these tests, the 
heating rate increased up to 25% 
of oil and then decreased up to 
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50°-. As the percentage of oil is 
increased the balance of heat losses 
by conduction and convection is 
changed and an increasing quantity 
of the heat evolved is required to 
bring about a given temperature 
rise in the sample itself. Further- 
more, we found at very low oil per- 
centages uneven distribution of the 
oil on the fibre with many individ- 
ual fibres or sections thereof which 
were not entirely covered by an oil 
film,—and at high oil percentages 
oil films were formed so heavy that 
the ratio of surface exposed to 
weight of oil was less than the pro- 
portion most favorable for oxida- 
tion. From the data obtained, it 
seems reasonable to assume that the 
most rapid heating will be secured 
when the fibres are coated by the 
thinnest film of oil which can com- 
pletely cover all their surface. 


Tests (see Fig. 5) were made on 
four 30-gram samples of cotton 
waste, each carrying an _ equal 
weight of linseed oil:—one was 
thoroughly dried in the electric 
oven; another carried 6.7% water; 
another 10°. water; and the fourth 
one 17% of water. When tested at 
200°F., the time in hours to reach 
225°F. were respectively,—1.13, 
0.97, 0.66, and 0.65, The conclu- 
sion from these tests is that spon- 
taneous heating is favored by in- 
creasing the humidity up to the 
point where the cotton is carrying 
approximately 10% water. The 
tests conducted on the oven-dried 
sample of cotton cannot be assumed 
to have run under conditions of ab- 
solute dryness because the air sup- 
ply to the testing apparatus was of 
atmospheric humidity (around 50° 
relative). What would have hap- 
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ned if the test had been run in 
the absence of any moisture what- 
ever is not indicated by these re- 
sults and could not be determined 
without a change in the apparatus. 

The next figure (No. 6) shows 
the effect of temperature on sam- 
ples of cotton weighing thirty 
grams, each oiled with an equal 
weight of raw linseed oil. These 
samples were tested at 160, 180, 
200, and 220°F. The heating rates 


allowed to remain at room tempera- 
ture over night. In the morning 
this sample was tested at 180°F., 
showing a much greater initial 
heating rate than a fresh sample 
would have at this same tempera- 
ture. The rates in degrees per 
hour from 180 to 185°F. for the 
previously heated and fresh sam- 
ples were 50.0 and 2.8, respectively. 
In a second set of tests, one sample 
was held at about 140°F. for forty- 
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in degrees Fahrenheit per hour for 
the first 5° F. rise were respectively 
1.0, 2.8, 16.7 and 125. The results 
are expressed in this way because 
the tendency of any material to 
heat spontaneously at a given tem- 
perature is considered to be propor- 
tional to the rate of heating at or 
near the temperature in question. 


Progressive Heating 


It was observed that samples 
showed a greater heat evolution the 
longer they were maintained at or 
near any definite temperature (see 
Fig. 7). Accordingly, a sample of 
oiled cotton was held at 160°F. for 
seven hours, than cooled off and 


eight hours and another at approxi- 
mately the same temperature for 
eighteen hours. When these were 
tested in comparison with a fresh 
sample at 16°F., the rates observed 
for the first 5°F. rise were as fol- 
lows :— 

48 hrs. at 140° F. Sample— 
Rate—10.0°F. per hour 

18 hrs. at 140°F. Sample— 
Rate—3.1°F. per hour 

Fresh Sample 
Rate—1.0°F. per hour 
In order to find out whether any 
of this difference was due to a 
more complete absorption of oil by 
the individual fibres, a sample of 
cotton was oiled and allowed to re- 
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main at room temperature in an 
air-tight container for two weeks. 
When tested, however, it behaved 
like a fresh sample. The forego- 
ing shows in a striking manner how 
spontaneous heating is accelerated 
by the products formed during the 
oxidation. 

The next figure (No. 8) shows 
the effect of the presence of oxides, 
such as ordinary iron rust. Three 
samples were prepared, all of thirty 
grams of raw linseed oil on the 
same weight of cotton waste. One 
gram of powdered rouge was thor- 
oughly worked into one of the sam- 
ples. To another sample was added 
one gram of oxide artificially pre- 
pared by solution of a small piece 
of steel in dilute nitric acid with 
subsequent precipitation and dry- 
ing. The third sample was un- 
treated. Tests were all made at 
180°F. The initial heating rates 
were, for oil and cotton only, 3°F. 
per hour; with rouge added, 5°F. 
per hour; and with the oxide pre- 
pared from steel added, 6°F. per 
hour. These results clearly show 
the increase in fire hazard when 
oily waste is used for wiping of 
rusty machinery or tools, or when 
allowed to come in contact with 
rusty steam pipes. 


The next and last figure (No. 
9) shows the effect of dilution of 
vegetable oil by the more inert min- 
eral oil, and also the effect of an 
anti-catalyst. 


The curves show that when cot- 
tonseed oil is diluted by an equal 
amount of the mineral oil, there is 
practically no oxidation evidenced 
for three or four hours, but that 
after this time the rate is almost 
as great as the straight cottonsed 
oil. Results somewhat similar are 
obtained by the addition of one- 
half of one per cent of hydroqui- 
none. This addition serves merely 


to postpone the heating. At ordi- 


nary atmospheric temperature, 
however, either one of these addi- 
tions might serve to slow down the 
oxidation of cottonseed oil so that 
no heating would ever be apparent. 
If we dilute cottonseed oil with an 
equal weight of mineral oil and 
then add to the mixture an anti- 
catalyst, no increase in tempera- 
ture whatever can be observed from 
220°F. even during the test extend- 
ing over eight hours. 


Conclusions Drawn 

Going back again to the consider- 
ation of what represents the most 
desirable testing equipment, it is 
felt that the method which gives 
the most significant results is the 
one involving the maintenance of 
the small temperature difference 
between the sample and its sur- 
roundings. However, it is expen- 
sive to maintain this difference au- 
tomatically; and if the regulation 
is secured manually, the method 
is somewhat laborious. The origi- 
nal Mackey method is not suitable 
for indication, except to show the 
hazard of very dangerous oils. By 
increasing the size of the sample to 
thirty grams, using clean cotton 
waste carrying an equal weight of 
oil, we were able to obtain more 
significant results with no more at- 
tention, even though the test time 
may be longer. 

When testing oils for their ten- 
dency to heat spontaneously, it is 
necessary in every case to take 
into account the practical conditions 
under which the oil may be used. 
Even a pure castor oil will heat 
spontaneously to ignition tempera- 
tures under favorable conditions. 
When testing unknown samples, the 
spontaneous heating test should al- 
ways be made in conjunction with 
a chemical analysis to determine the 
presence of agents which serve only 
to delay oxidation but which may 
not affect the final result. 
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May Standardize Barrels and Kegs 


Simplification Expert Discusses Simplified Prac- 
tice and Its Application to the Cooperage Industry. 


PEAKING before the Thir- 

teenth Semi-Annual Conven- 

tion of the Associated Cooper- 
age Industries of America at 
Chicago, W. E. Braithwaite of the 
Division of Simplified Practice of 
the Department of Commerce, told 
of “Simplified Practice and Its Ap- 
plication to the Cooperage Indus- 
try.” Mr. Braithwaite explained 
simplified practice as a method of 
eliminating the unnecessary varia- 
ties of commonplace articles, or 
concentration of production and 
sales of the “‘best sellers.”” In order 
to ascertain just what are the “best 
sellers,” manufacturers, distribu- 
tors and consumers meet in general 
conference, under the auspices of 
the Division of Simplified Practice 
of the Department of Commerce, 
and set up a simplified schedule, 
known as a Simplified Practice Rec- 
ommendation. 

To date, more than three hundred 
groups have requested the Divi- 
sion’s cooperation in eliminating ex- 
cessive varieties in their products. 
About one hundred industries have 
already worked out simplifications 
which have been accepted by the 
majority of the manufacturers, 
distributers and users concerned, by 
volume of annual production. Also, 
a large number of industries are 
now conducting variety surveys 
with the view of developing simpli- 
fication programs. 

Factual surveys of the benefits 
of simplified practice have brought 
estimates of savings in material, 
time, labor, and money which run 
high into the millions. Fully half 
of the industries which have 


adopted simplified practice find it 
difficult to interpret their benefits 
in terms of money as their efforts 
become lost in a maze of other 
factors. However, estimates of 
savings in money by some of the 
industries now producing on the 
simplified practice plan are as fol- 
lews, for paving brick, $1,000,000; 
sheet steel, $2,400,000; steel rein- 
forcing bars, $4,500,000; warehouse 
forms, $5,000,000; range boilers, 
$5,500,000; invoice forms $15,- 
000,000; and lumber $200,000,000. 

Dealing with simplification in 
the cooperage industry, Mr. Braith- 
waite said, “consideration of the 
general problem of how best to pack 
handle, transport, and distribute 
commodities after manufacture is 
engaging the attention of many in- 
dustries. The question of con- 
tainers is an important one and the 
solution of existing problems of 
diversified sizes, dimensions and 
capacities would, in the opinion of 
many, benefit not only the industry 
immediately concerned, but the car- 
riers and all users of the commodity 
as well. 

“In modern practice the packing 
of a product can scarcely be con- 
sidered as separate from its manu- 
facture. The engineering principles 
applied to the production of the 
commodity are just as necessary to 
the development of proper shipping 
containers, yet many whose prod- 
ucts are the result of diligently ap- 
plied engineering principles have 
given little consideration to this 
fact. Alert manufacturers, how- 
ever, are giving more and more at- 
tention to shipping containers. 
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’ Careful study has convinced many 
that savings can be effected in ef- 
ficient packing as well as in effi- 
cient manufacturing, and some 
concerns are showing profits by re- 
ducing packing costs while not able 
to reduce production costs. 

“To give one example of the 
several simplifications of this type, 
a general conference of those inter- 
ested in the production and use of 
box board convened in 1925 at the 
Department of Commerce to discuss 
a simplification program for that 
industry. A_ simplified practice 
recommendation was unanimously 
adopted reducing the list of thick- 
nesses from 244 to 60. It was esti- 
mated at the time that this recom- 
mendation would mean a saving of 
about $5,000,000 a year to all con- 
cerned. 

“Conferences and recommenda- 
tions similar to this one, have been 
worked out for salt packages, pre- 
serve jars, jelly glasses, vegetable 
shortening, carriage and machine 
bolts, insecticide and fungicides, 
cut tacks and small cut nails, etc. 

“A simplified practice recom- 
mendation is of doubtful value un- 
less its existence and purpose are 
generally known, and being known, 
are used. By the processes of 
periodic re-survey and revision, it 
is possible to not only keep the re- 
spective recommendations thor- 
oughly abreast of changing condi- 
tions, but also to measure the de- 
gree of adherence that is being 
accorded them. For example, nine- 
teen of the effective simplifications 
which have been so measured show 
an average adherence of 79 per cent, 
Several of these programs run 
higher than 90 per cent adherence, 
while one goes as high as 99 per 
cent. 

“Only the surface has_ been 
scratched. There are still more 


than a thousand opportunities for 
simplified practice.” 


November, 199 


Protest Soap Stock Rates 


Swift & Co., Chicago, have com. 
plained to the Interstate Commerce 
Commission that the freight rates 
on carload shipments of cottop. 
seed oil foots and other soap stoc, 
from its refineries in Houston anq 
North Fort Worth, Tex., to Cip. 
cinnati, Ohio, are higher than the 
rates to Chicago. The Swift jn. 
terests claim that in the Corpora. 
tion Commission of Oklahoma 
case, the Commission intended that 
the rates be equal. The railroads 
refused to obey the ruling, and the 
Swift complaint seeks to compel 
them to obey it. 


Gold Dust Merger Details 


In the Gold Dust Corp. merger 
with the American Linseed (Co, 
two and one-half shares of the re- 
capitalized Gold Dust stock will be: 
given for each share of Linseed 
common, and two and three-quar- 
ters new shares for each Linseed 
preferred share. Gold Dust voting 
trust certificates will be exchanged 
for two shares of the new stock. 
With the merger complete, there 
will be 3,000,000 no-par shares of 
the Gold Dust stock outstanding on 
an annual dividend basis of $2.50. 


Bernard N. Glick Dies 
It is with deep regret that we 
announce the death, on November 
5th, at New York, of Mr. Bernard 
N. Glick, of Industrial Chemical 
Sales Company. Mr. Glick, who 
was well known as an authority on 
the uses and technical applications 
of activated carbons, had been con- 
nected with the Industrial Chemical 
Sales organization for the past 
fifteen years, was the manager of 
their technical department and a 
frequent contributor of scientific 
articles on activated carbons to this 
and other periodicals. He was 

born in England 38 years ago. 
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Metallic Soaps” 


A Discussion of Occurrence, 
Uses and Properties 


BY M. F. LAURO 7 


E think of soaps as the al- 
kali salts of the acids con- 
tained in fats. These acids 


in combination with glycerine occur 
naturally in vegetable and animal 
oils and fats, and when treated with 
caustic soda or potash become soaps 
in the common acceptance of the 
term, with liberation of glycerine 
as a by-product of the process we 
call saponification. We do not con- 
cern ourselves with the fatty acids 
of the same series of lower molecu- 
lar weight, as acetic, formic, pro- 
pionic, but with oleic, stearic, 
palmitic and lauric chiefly. With 
soda, potash and ammonia, their 
products are soluble in water, pro- 
duce lather in abundance and are 
detersive in action. 

However, there are other salts of 
the same acids, which are for the 
most part insoluble in water, do not 
lather and do not clean. They 
possess, however, properties that 
set them apart in a class by them- 
selves, have acquired considerable 
commercial value in the past and 
are destined to play a greater role 
in the future. They are the soaps 
of the alkaline-earths and of the 
heavy metals, very interesting com- 
pounds of wonderful possibilities. 


Metallic Soaps as Driers 


Some of them have been in use 
for ages without the knowledge at 
first of their composition, only of 
some of their properties, learned 
of through accident rather than re- 
search. They are the siccatives or 


*Presented at the Second Fall Meeting, 
American Oil Chemists Society. 
* New York Produce Exchange Laboratory. 


so-called driers of the paint and 
varnish industries. At first, the 
oxides, carbonates or inorganic 
salts of such metals as lead, cobalt 
and manganese were added to oils 
like linseed and tung to assist in 
their oxidation or drying. At 
ordinary temperature, these oils set 
too slowly for most purposes. 
Hence the use of boiled oils in 
paints. Later, the soaps themselves 
were prepared and added, as the 
linolenates, linoleates, resinates and 
‘tungates.’ These soluble driers act 
as catalysts or oxygen carriers, per- 
mitting the entire body of the oil to 
dry in a few hours where formerly 
a day or two was required. It is 
found that those salts are the most 
effective whose metals form lower 
and higher oxides, which is in ac- 
cord with the theory of catalysts 
propounded. On this subject an 
extensive literature and research 
have grown up. It is,.therefore, 
needless to go further into the ap- 
plication of metallic soaps to the 
paint and varnish industry, as 
being too familiar and comprehen- 
sive a subject to discuss here. 

A description of the manifold 
uses to which metallic soaps are put 
show to what extent they have al- 
ready established their importance; 
and wherever I can, I shall indicate 
the places where they may apply to 
further advantage or point out pos- 
sible uses for the future. 

The zinc, iron, nickel, cobalt and 
chromium soaps are used for water- 
proofing leather and canvas and in 
coloring varnishes. The aluminum 
and magnesiun soaps go to water- 
proofing textile goods. Aluminum 
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soaps especially important, 
finding extensive employment in 
the waterproof sizing of papers, in 
substitutes for leather, in celluloid, 
rubber and insulating materials, in 
mordanting, in oil-emulsions like 
oil-dag, solidified oils or _ solid 
lubricants, floor waxing compounds, 
polishing preparations, etc. The 
oleate is particularly useful as an 
oil thickener. 


Pharmaceutical Uses 


In the pharmaceutical line, the 
mercury, lead and zinc compounds 
have long been known, chiefly as 
ointments and plasters. The stron- 
tium soap of dibromobehenic acid is 
a substitute for potassium bromide. 
Zinc stearate is familiar to you as 
a facial or dusting powder for the 
skin. Lead oleate has great an- 
tiquity, having been known to Dios- 
corides, the Greek physician and 
authority on Materia Medica. 
Copper cleate is used in granulation 
and in ulcers. The soaps of phar- 
macy are prepared by trituration 
of lard or suet, or of oleic acid, with 
the oxides of the metals and there- 
fore are chiefiy mixtures of the con- 
sistency of pastes or ointments. 
The pure soaps themselves, how- 
ever, are beginning to find a field 
of their own in the dry state. The 
saturated fatty acid salts of mer- 
cury should find use as antiseptic 
and germicidal dusting powders for 
wounds, without the toxic effects 
of the usual mercury compounds. 
Iron soaps may replace to advantage 
in pill or in emulsion form the 
various preparations of peptized 
iron for internal use. Silver soaps, 
likewise, may be substituted for 
preparations like argyrol that stain 
or for the cauterizing of raw sur- 
faces in place of the caustic nitrate 
or in lieu of the silver caseins, pro- 
teins or vitellins. Research along 


these lines should reveal an aston- 
ishing number of places where the 
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soaps may be employed dry, o- 
emulsified and incorporated with 
other ingredients. 

Copper and mercury soaps are 
useful in fungicide sprays for trees 
and plants, in disinfectants and in 
anti-fouling paints. The latter ap- 
plied to ship-bottoms prevent the 
growth of barnacles by their poigop. 
ing action, or protect the metal 
from corrosion by causing these 
parasites to slip off of their own 
weight. Small amounts, added to 
the usual alkali soaps, are employed 
as antiseptics. 

In wool scouring, lime is at times 
thrown into the waste suds to settle 
out the fat with the insoluble soap 
formed. Salts of magnesium and 
iron are likewise used to carry down 
the fatty acids as soaps together 
with the neutral portions of the 
wool fat. The mass is subsequently 
extracted with acetone or prefer- 
ably the higher ketones, dissolving 
out the neutral fat for further re. 
fining to the final lanolin of the 
drug trade. 

Dry-cleaning Applications 

Metallic soaps are going to be 
used considerably more in the dry- 
cleaning line. At present mag- 
nesium oleate in petroleum benzine 
is added to the solvents of the dry 
cleaner to prevent spontaneous fir- 
ing from the static electricity 
generated by the withdrawal of silk 
goods from the bath. In my own 
experiments, I have found that a 
few metallic soaps—nickel for ex- 
ample—in benzol or certain of the 
lacquer solvents, will produce good 
lathering and detergent effects. 
They are, therefore, of possible use 
in the cleaning of such fabrics as 
are injured by water soluble alkali 
soaps—as in the cleaning of silk 
and chamois. 

Occurrence in Oils 

Of frequent occurrence are the 

lime and iron soaps in our own oil 
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industries, though fortunately sel- 
dom to the extent of causing seri- 
ous annoyance. Yet at such times, 
their formation accidental or in- 
cidental to manufacturing pro- 
cesses, forced desired attention to 
their presenec, their properties and 
the means of their removal. Other- 
wise we would never know about 
them. In olive oil foots, for ex- 
ample, lime soaps occasionally occur 
in sufficient amount to warrant re- 
jection of shipments. Being soluble 
in carbon bisulphide or warm ether, 
the soaps pass through the filtra- 
tion media concealing their pres- 
ence on the usual form of analysis 
for moisture and impurities and 
soap color required by the trade. 
The appearance of the foots reveal 
large amounts by their sliminess, 
pastiness or semi-solidity when they 
should be practically liquid. As a 
rule, foots show normally only a 
bare trace of lime, giving on igni- 
tion one tenth or two tenths of one 
per cent of ash, which should be 
practically all iron oxide. Abnor- 
mal content of lime soap arises 
possibly from the use of lime oxide 
or carbonate in the last pressing 
of the olive mare to reduce the 
acidity of the commercial oil ob- 
tained, and the subsequent carbon 
bisulphide extraction of the residue 
for sulphur oil or foots; the lime 
soaps preduced dissolving and re- 
maining in the oil. 

Tanks, drums, pipelines, etc. will 
furnish under careless conditions 
the rust to combine with oil to pro- 
duce iron soaps that darken the 
color of oils, at times sufficiently to 
affect acceptance of delivery. With 
favoring conditions of high tem- 
perature, moisture and long contact 
even with low acid oils, the oxides 
become suspended in the oil partly 
mechanically, partly colloidally, and 
there is partial solution as soap as 
well. In the latter case, we say that 
the color of the oil has been fast- 


ened. Filtration will, therefore,’ 
not lighten the color in the severe 
case. Partial saponification with 
soda ash or lye will remove this, as 
will the use of hydrochloric, oxalic 
or phosphoric acids. In our labora- 
tory, we have had a few shipments 
of palm-kernel oil, sold on color as 
one consideration, thus darkened by 
iron soaps. It is surprising what 
an insignificant amount of iron soap 
will do to discolor an oil. I have 
had a few instances of edible olive 
oil also darkened by iron in solu- 
tion, through the use of inferior 
drums. On long standing, the oil 
clarified somewhat because of the 
settling of iron oxides, originally 
in such a fine state of suspension as 
to be invisible, but the soap in solu- 
tion rendered the oil too dark for 
other than technical purposes unless 
capable of being treated by harm- 
less methods. 

Lime soaps are also to be found 
in inedible tallows and greases, and 
we as chemists determine their 
amount as soluble impurities by 
ignition, and calculation of the ash 
back to the soap basis. 


Metallic Soaps as Emulsifiers 


In the hydrogenation of oils, 
small amounts of nickel soaps are 
formed from the reaction involved 
at high temperature. It has been 
suggested to use nickel soaps, and 
also mixtures of nickel and iron 
or copper soaps of fatty acids as 
catalytic agents to promote inti- 
mate contact between catalyst and 
oil in this process. 

One of the most important prop- 
erties of soap is its ability to form 
emulsions. The alkali soaps have 
been used extensively for such. Of 
the insoluble soaps, lime and alumi- 
num are thus chiefly employed. The 
textile industry draws on the for- 
mer for softening agents, the petro- 
leum industry on the latter type for 
lubricants. I have found that ordi- 
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nary soda soap will emulsify its 
weight or over of free stearic acid 
to which water can be added in 
large amount, and the resulting 
product will stand up as a silky 
paste, ‘gel’ or emulsion according to 
the dilution. This emulsion is 
quite durable and fails to break 
under severe conditions. 

The usual emulsions are of oil 
dispersed in water with a small 
amount of water-soluble soap to 
keep the globules of oil from coa- 
lescing. With metallic soaps, we 
may reverse the procedure and dis- 
perse water in oil. Solidified oils, 
solid lubricants and cutting com- 
pounds may thus be formed. 

I remember in connection with 
lubrication, the  solicitude with 
which a petroleum oil was once 
examined for saponifiable matter, 
because it was then believed that 
animal or vegetable fats present in 
such an oil would cause gumming 
under friction, and the acid pres- 
ent or produced by hydrolysis 
would corrode bearings and the 
metallic parts of contact. Research 
into what constitutes the ‘oiliness’ 
of oils, whereby they lubricate, has 
evolved the so-called ‘germ’ process 
in lubrication, based on studies of 
capillarity and surface tension. It 
is no longer thought that a sapon- 
ifiable fat is objectionable, but on 
the contrary it is held advan- 
tageous. So now, we incorporate 
fatty compounds or better still, 
smaller amounts of fatty acids in 
proper proportions for the various 
types of lubricants, as steam tur- 
bine, cylinder, cup, etc. These 
help to spread the oi] into minute 
places and wet surfaces that were 
not so efficiently reached before. It 
was a known though peculiar fact 
that the fatty oils were better lub- 
ricants in general that the mineral 
oils, though why was then un- 


known. 


To overcome the objection that 
still persists to a small degree of 
the corrosive and gumming effects 
of saponifiable fats, even with the 
increased lubrication that now re. 
sults from their inclusion, metallic 
soaps may be substituted in part 
or entirety for the fats. As emul. 
sions with mineral oils, they main. 
tain continuous and _ permanent 
films, wetting the surfaces of con. 
tact and spreading better, due to 
the decreased interfacial tension be. 
tween oil and metal because of their 
presence. Hence, I look for a great- 
er future for the metallic soaps in 
lubricants. 

To the analyst, encumbered with 
the conventional tests of an unde- 
cisive nature due to the ingenuity 
with which adulteration and ad- 
mixture are now practiced, the use 
of metallic soaps in his work should 
come as a godsend. The tearing 
down of oils into their constituent 
fatty acids and the determination 
of their ultimate composition are 
his final and almost inevitable re- 
sort; for no longer do iodine values, 
etc., give him the substantial evi- 
dence needed to adjudge an oil. By 
preparing the metallic soaps of the 
mixed acids and separating them 
by the appropriate solvents, he is 
in a fair position to prove adulter- 
ation and put the oil bootlegger in 
a tighter position than his relative 
of another line. 


Develop New Chlorophyll 


The firm of Dr. F. Wilhelmi, 
Taucha Bez, Leipzig, Germany, has 
succeeded in producing a water sol- 
uble powdered Chlorophyll which 
is now being manufactured com- 
mercially. In this form, the chloro- 
phyll is said to be three times as 
strong as is the usual paste form 
now in general use in the oil and 
allied industries. 
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Detoxicated Cottonseed Meal 


A New Process of Treating Meal and the 
Results of Some Feeding Experiments 


BY PAUL MENAUL 


INCE the author’s!,? earlier 

contributions to the nature of 

the toxic substance inherent 
in cottonseed meal, a method for 
detoxicating cottonseed meal has 
been evolved and its value as a pro- 
tein concentrate determined under 
actual farm feeding conditions. 

Heretofore the use of cottonseed 
meal has been limited and attend- 
ed with danger on account of the 
poison, gossypol, which according 
to Clark*® is ten to twenty times as 
poisonous as white arsenic. 

The gossypol isolated by other 
workers has been prepared by pre- 
cipitating with aniline or acetic 
acid, with subsequent hydrolysis. 
It has been assumed that this yields 
the pure compound as it exists in 
the cottonseed, but this does not 
necessarily follow. reactive 
molecule may suffer an intramole- 
cular rearrangement or a change 
in composition, likewise there may 
be some other reactive compound 
associated with it in the poison 
glands of the cottonseed, which the 
aniline does not precipitate. In 
order to obtain this substance of 
the poison glands in as near as pos- 
sible its original state, the author 
employed the method of extraction 
with immiscible solvents. The gos- 
sypol was extracted from the cot- 
tonseed with sulfuric ether, the re- 
sulting solution concentrated by 
evaporation, then the gossypol pre- 
cipitated by petrolic ether; the pre- 
cipitated substance washed with 
petrolic ether, redissolved in sul- 
furic ether, reprecipitated by pe- 
trolic ether, and this procedure re- 


peated five times. This should 
yield the contents of the poison 
glands in a pure and original state. 

Gossypol prepared by this method 
was found to be far more reactive 
chemically than that prepared by 
other workers. This preparation 
decomposed when heated to 100° C 
into water and an insoluble reddish 


.brown caramel, (that described in 


the literature has a melting point 
of 187° C). This decomposition of 
the gossypol does not take place, 
however, unless the gossypol has 


‘been removed from the _ poison 


glands, i. e. exposed to air, neither 
does this decomposition occur when 
gossypol dissolved in cottonseed oil 
is heated to 100° C. 

Using this new information it 
seemed logical that the gossypol 
could be decomposed in the meal, if 
it could be caused to exude to the 
outside of the meal granules, then 
heated above 100° C. The method 
employed comprises raising the 
moisture content of the meal to 
about forty percent, then heating 
above 100° C, preferably with steam 
under pressure. The moisture and 
the high temperature cause a swell- 
ing of the meal tissue, forcing the 
gossypol to exude from the poison 
glands or pockets to the outside of 
the meal granules where it readily 
decomposes. The meal has then a 
dark reddish brown color, the color 
of the harmless decomposition prod- 
uct of gossypol, and all tests have 
proven it perfectly non-toxic, even 
to young chicks, which are especial- 
ly suspectible to gossypol poison- 
ing. The decomposition of the 
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gossypol may not be 100% but feed- 
ing trials covering the last three 
years have failed to disclose a trace 
of toxicity, even among young ani- 
mals receiving a ration containing 
as much as thirty percent non-toxic 
cottonseed meal, over long feeding 
periods. 

Strange as it may seem, chicks 
raised from hatching to maturity 
on a ration containing a high per- 
centage of non-toxic cottonseed 
meal showed a remarkable increase 
in size over the parent flock which 
was raised on other balanced mixed 
feeds. 

A small experimental mill for de- 
toxicating cottonseed meal was 
erected at Chickasha, Okla., and the 
results of feeding this product by 
prominent farmers under actual 
farm conditions are reported by the 
Feed Department of the Chickasha 
Cotton Oil Co. The following is a 
condensed summary of this report. 

We found first of all that this 
non-toxic cottonseed meal can be 
fed safely to young chickens, calves 
and pigs in amounts which would 
constitute a safe protein content 
in a balanced ration. Baby chicks 
fed a ration consisting of one third 
non-toxic cottonseed meal, the other 
two thirds being corn meal, chops, 
bran, etc., showed unusual growth, 
almost no loss. These chicks were 
as large at six weeks of age as 
others were at eight weeks on other 
rations. Non-toxic cottonseed meal 
was substituted for meat scrap in 
feeding a flock of 5,000 hens, and 
the owner writes us that he has 
gotten an increased egg production 
at lower cost. As a result of an- 


other feeding trial using the non- 
toxic meal in feeding a flock of 
registered chickens, the owner in- 
forms us that he has gotten better 
results with this ration than with 
any other he has ever used. The 
chickens in one generation show an 
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increase in size over the parent 
flock which was raised on other 
rations. One feeder using this 
non-toxic meal in his hog ration 
reports that it is highly satisfac. 
tory and claims that he can produce 
pork more cheaply by its use than 
by the use of any other form of 
protein that he can buy. In the 
local feed pen a year ago, 200 head 
of yearling white faced steers fed 
a ration of non-toxic meal and hulls 
with corn chops added during the 
last 40 days made a much better 
gain in weight at a lower cost and 
sold for $1. per cwt. more on the 
market than a similar pen of the 
same cattle fed the regular cotton- 
seed meal with corn ration. 


In another feeding trial this past 
season, steers fed this non-toxic 
meal made the same gain in weight 
as similar steers fed the same 
amount of commercial meal plus 
about two pounds of a mixed feed 
steer fattener per day, and those fed 
the non-toxic meal sold for 50c more 
per cwt. on the market. Two hun- 
dred baby calves averaging 250 to 
275 pounds each were successfully 
fed this non-toxic meal from 3 up 
to 4 pounds per day with kafir 
chops and hulls for 130 days. The 
packers who bought them com- 
mented on the fine quality of the 
meat. In all cases the non-toxic 
meal produced a better quality of 
meat than the commercial meal. 
This was noticed especially in the 
cattle, which the packers graded as 
corn-alfalfa fed. In summing up 
what has been done to date, we are 
led to believe that this process does 
away with the toxicity in cotton- 
seed meal. The feeding reports 
show that the protein of cottonseed 
meal has unusual growth promoting 
qualities. 

Heretofore rations containing 
cottonseed meal have been supple- 
mented with expensive protein con- 
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centrates such as linseed meal or duction of a balanced feedstuff. 
meat scrap and much care taken It is known that the protein of 
that the percentage of cottonseed cottonseed meal is especially rich in 
meal did not approach the ‘thresh- the essential amino acids, i. e., it 
old of toxicity.’ approximates the theoretically com- 
From these feeding reports it plete protein. 
ms conclusive that cottonseed -— 
the cheapest of all sources of in "Proc. 


versity of Oklal ti 
protein, can be prepared in a non- ~ a. klahoma Bulletin N, S. No, 247, 


toxic condition and that this prod- Mena, Paul 1928, The Physiological id 
efféct of Gossypol. Journal of Agricultural 

uct can be combined as the sole pro Research. Vol. XXVI, No. 5, p. 333.237, ai ' 
tein supplement with any economi- ® Clark, E, P, 1927, Cotton Oil Press, June, ‘ 
49. 


cal grain and roughage for the pro-_?- 


Will Buy SERVICES OFFERED 


When you need help in extract- 
ing fats and oils, when problems 


Oily or Greasy Waste Ma- 
terials (Fullers’ Earth; Reject- 


ed Seeds or Beans; Oil Cake; arise concerning these substances, 
etc.); Preferably containing 

Coconut or Palm Kernel Oil, address 

Animal Fat or Tallow. BOX D-20 


Address: Box D14, 


OIL & FAT INDUSTRIES OIL AND Fat INDUSTRIES i 


THE AMERICAN OIL CHEMISTS’ SOCIETY 


The following 


OFFICIAL SUPPLIES 


authorized by the OFFICIAL METHODS, may be ob- 


tained from the Secretary-Treasurer at prices named: 


Official Standard Fuller’s Earth.......... 4-lb. can. . $1.00 


Official Moisture Dishes...............-..-. each.. 0.06 
Standard Ammonium Sulfate (for standardizing, con- 
Standard Sodium Carbonate (for standardizing, con- 
taining 99.93% Na, CO,)............ bottle 1.00 


Send orders to 


J. C. P. Helm, Secretary-Treasurer 


705 Tchoupitoulas St. 
New Orleans, La. 
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The American Oil Chemists’ oa 


Notes and Correspondence 


Progress Report of the 
Kreis Test Committee of 
the American Oil 
Chemists’ Society 


To date the experimental work 
of the committee has been con- 
cerned with the reproducibility of 
the Kreis Test. A procedure, based 
essentially upon that described by 
Kerr, Journal of Industrial & En- 
gineering Chemistry 10, 471-5 
(1918), was adopted for trial and 
the various factors which might 
affect its reproductibility have been 
studied. Three of the nine com- 
mittee members have made reports 
on this work and all agree that the 
procedure does give a reproducible 
result. 

If this procedure is accepted as 
standard for the committee’s use, 
further work is planned along the 
following lines: 

1. Standardization of the method 
of reporting results as well as the 
procedure itself, so that intensity 
of the Kreis Test can be reported in 
a quantitative way. 

2. Application of the standard- 
ized test to one or more series of 
samples of the same type of fat or 
oil and comparison of the relative 
results of the Kreis Test with the 
relative degree of rancidity as 
judged from flavor and odor at 
time of making the test. 

3. Comparison of the intensity 
of Kreis Test of a series of samples 
with the degree of rancidity which 
develops in the samples _ stored 


under uniform conditions after the 
time of making the Kreis Test. 

By means of the above program, 
it is hoped that the task assigned 


to the committee can be accom, 
plished, namely, to determine if the 
Kreis Test is of value as an index) 
to the degree of rancidity of a fat 
A. S. RICHARDson, 
Chairman. 


Mr. A. W. Putland, President of 
the American Oil Chemists’ Society, 
desires to advise members of the 
Society and others who have had 
Lovibond color glasses standardized 
by the U. S. Bureau of Standards 
that the new values assigned by 
the Bureau should be used as soon 
as the laboratories receive them, 
Each old value should be disre- 
garded as soon as the glass has 
been assigned a new value. 


Potash 161 Years Ago 


Extract From “THe Lonpon 
CHRONICLE” 
Friday, February 20, 1767 

74 N Wednesday, the Society of 

Arts, Manufactures, and 
Commerce confirmed the following 
resolution: That the gold medal of 
this Society be presented to Mr, 
Dossie, in consideration of the pains 
and skill bestowed by him in drawing 
up, at the request of the Society, in 
the year, 1761, the processes for mak- 
ing potash and barilla in America, 
which appears to have been one great 
means of the establishment of that 
article in our colonies; and likewise 
of the further trouble which he has 
taken, at the desire of the Society, in 
making experiments on the samples 
of potash sent by them to him, and 
giving in writing an ingenious and 
useful account of the same together 
with instructions for judging of the 
comparative value, and discovering 
the sophistications of potash, which 
he has given liberty to the Society 
to print for the use of the Colonies.” 


